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ABSTRACT
Background. Infant feeding practices have a major role in

determining the nutritional status of children and are associated
with household socioeconomic and demographic factors. We
did a cross-sectional household study to assess feeding practices
of infants and young children in rural areas of Medak district,
Andhra Pradesh.

Methods. A total of 805 child–mother pairs were included
using systematic random sampling. Age-specific feeding patterns
were described using frequencies, proportions and survival
analysis. Logistic regression was done with feeding practice as
dependent and sociodemographic factors as independent
variables.

Results. Breastfeeding was universal in the study area.
Only 22% of mothers initiated breastfeeding within one hour
whereas 44% initiated it within three hours after delivery. The
median duration of exclusive breastfeeding was 5.5 months.
Pre-lacteal use was high (44.7%). Only 41% of infants were
exclusively breastfed for 6 months and 58% of infants (6–11
months) received complementary feeding at 6–9 months of
age. Timely initiation of breastfeeding and exclusive breast-
feeding for 6 months was significantly more likely among
mothers belonging to scheduled castes and scheduled tribes
(OR 0.27, 95% CI 0.10–0.76 and OR 0.24, 95% CI
0.08–0.76). Timely initiation of complementary feeding was
more likely among scheduled caste and scheduled tribe
communities (OR 0.24, 95% CI 0.11–0.54).

Conclusion. Early initiation of breastfeeding (within an
hour of birth) and other feeding practices were associated with
community, type of family and education of mother. Efforts
are needed to promote early initiation of breastfeeding,
exclusive breastfeeding for 6 months and age-appropriate
complementary feeding among infants.
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INTRODUCTION
Breastfeeding, in spite of being a common practice in India, is
associated with myths and superstitions such as colostrum being
bad for the baby, breast milk being inadequate for the first 3 days
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after birth, etc.1 The advantages of breastfeeding during infancy
are well documented. Early initiation of breastfeeding (within an
hour of birth) has been found to be associated with a 22% decrease
in the risk of neonatal mortality.2 Exclusive breastfeeding (EBF)
during the first 6 months of life has been associated with a lower
incidence of diarrhoea and respiratory disease in infants, particularly
in less-developed countries.3 A study in Latin America has shown
that more than half of the infant deaths due to diarrhoeal disease and
acute respiratory infections are preventable by EBF in infants aged
0–3 months and partial breastfeeding during the rest of infancy.4

However, only one-third of infants worldwide received EBF during
the first 4 months of life and complementary feeding begins either
too early or too late, and often with nutritionally inadequate and
unsafe foods.5 The duration of EBF has been shown to be positively
associated with delivery at a health facility, mothers having
secondary school education, intention to EBF before delivery,
having a female infant, mother not being employed, lower
socioeconomic status and higher birth weight.6,7

Infant feeding practices have a major role in determining the
nutritional status of a child.4 About 60% of all deaths among
children <5 years of age are directly or indirectly, attributed to
malnutrition. About two-thirds of these deaths are associated with
inappropriate feeding practices and occur during the first year of
life. Poor feeding practices during infancy and early childhood,
resulting in malnutrition, contribute to impairment of cognitive
and social development, poor school performance and reduced
productivity in later life.8 Optimal infant and young child feeding
(IYCF) practices, especially early initiation of breastfeeding and
EBF for the first 6 months of life as recommended by WHO
ensures that young children get the best possible start to life.4

Breastfeeding and complementary feeding, if adequately promoted
and practised, can prevent up to 19% of all childhood deaths in
low-income countries.9

We assessed the nutritional status of <3-year-old children, and
IYCF practices among mothers in rural Anganwadi areas of
Medak district, Andhra Pradesh. We present our findings on
breastfeeding, IYCF practices and sociodemographic factors
associated with these practices.

METHODS
Study design and sampling frame
This was a community-based cross-sectional study and all
Anganwadi centre (AWC) villages in Medak district were included
in the sampling frame.

Selection of villages

To obtain a sample of 800 children, 40 AWC villages were
selected by systematic random sampling using proportion to the
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number of AWCs in each block/mandal in order to facilitate equal
representation of all blocks/mandals in the district. Although
AWCs were selected, the entire village was considered for selecting
households with children <3 years of age.

Selection of households
From each selected AWC village, 20 households with children <3
years of age were selected. For this purpose, AWC village was
divided into five geographic areas such as mohallas, streets, etc.,
of which, the households belonging to scheduled castes (SCs) and
scheduled tribes (STs) constitute one group. From each group,
after selection of a random start, four households with at least one
<3-year-old child was covered for the survey. Thus, a total of 20
children were covered from each village. The youngest child from
the selected household was included in the study.

Collection of data
Data were collected by trained investigators on various parameters
such as sociodemographic and socioeconomic variables using a
pretested proforma. Age was calculated for completed months on
the date of interview. Feeding practices such as breastfeeding,
EBF (infants who had not taken anything including water except
breast milk, syrup and vitamin solutions), IYCF practices, and
child caring and hygienic practices was collected from the mothers
of these children. Colostrum feeding was considered up to 2 days.

Ethical clearance

Ethical clearance was obtained from the Institutional Ethical
Review committee and oral informed consent was obtained from
mothers of children who participated in the study.

Training and standardization
All field investigators were trained and standardized in the survey
methodology and anthropometric measurements at the National
Institute of Nutrition, Hyderabad.

Data analysis

Data were analysed using SPSS (Windows 15.0 version). Age-
specific feeding patterns were described using frequencies,
proportions and life-table. The life-table analysis method was
used to assess the duration of EBF. Children who were continuing
EBF on the date of interview were considered as censored and
their duration of EBF was recorded and treated as censored data.
Logistic regression analysis was done to study the influence of
sociodemographic variables such as community, type of family,
age, gender of child, education of mother, households wealth
index, place of delivery, and person who conducted delivery as
independent variables and feeding practice (time of initiation of
breastfeeding, EBF for 6 months and timely complementary
feeding), as dependant variables.

Nutritional assessment was done using the WHO Child Growth
Standards10 according to the standard deviation (SD)
classification.11 Children who were below 2SD values of the
reference median on the basis of weight-for-age, height-for-age
and weight-for-height indices were classified as ‘underweight’,
‘stunted’ and ‘wasted’, respectively.

Household wealth was assessed by constructing an index
generated with a statistical procedure known as principal
components analysis. The variables included in the factor analysis
were household sociodemographic variables such as type of
house, occupation of parents, source of drinking water, type of
cooking fuel, electricity and sanitary latrine that are related to

wealth status. The first component which explains most (31%) of
the variance in the observed set of variables includes type of
house, occupation of mother, sanitary latrine and type of cooking
fuel. This weighed the heaviest (>0.6) and was shown to be in
positive direction, and is expected to reflect an unobserved
dimension, within the given model ‘wealth’. This method was
established in epidemiology during the 1990s and has been used
as a proxy for wealth assessment in the literature.12 The regression
scores from the first component were used to create an index that
was divided into tertiles as: lowest, middle and highest.

RESULTS
Coverage

A total of 805 child–mother pairs from 40 AWC villages were
included; 44% of children were under 12 months of age and boys
and girls were equally distributed (Table I). A majority (79%)
were living in semi-pucca houses, and 43% of fathers and 62% of
mothers of index children were illiterate. About half of the parents
of index children were engaged either in agriculture or worked as
labour.

Breastfeeding practices
Although breastfeeding was universal in the study area, only 22%
of mothers initiated breastfeeding within 1–3 hours (Table II).
About 45% of infants received pre-lacteals such as honey (25%)
and 85% of infants received colostrum. One of the reasons for
mothers not giving colostrum was ‘elders’ advice’ (10.3%; Table
II).

Exclusive breastfeeding (EBF)
Though all infants received EBF in the first month, this declined
to 86% at 3 months. There was a decline in EBF to 46% at 5
months of age (Table II, Fig. 1).

Current feeding practices of <12-month-old children
About 81% of infants <6 months of age were receiving EBF at the
time of interview. Complementary feeding in addition to breast
milk was given in 82% of infants between 6 and 11 months of age.
The most commonly used complementary food was cow/buffalo
milk (43.5%) followed by homemade semi-solids (23.1%). Most
(79.6%) children received complementary feeding at least three
times a day and 69% were fed by their mothers (Table III). Use of
commercial food was more among literate mothers.

Feeding practices among 12–36-month-old children

Most (80.6%) children received complementary feeding in addition
to breast milk whereas 19% were completely weaned. About 68%
received complementary feeding during 6–9 months of age and
25% received the same before 6 months of age. The commonly
used complementary food included adult food (95.6%) followed
by cow/buffalo milk (65.2%). Homemade complementary food
included cereals and millets (98.5%), pulses and legumes (95.4%),
fruits (95.4%), milk and milk products (92.3%), and green leafy
vegetables (85.7%). Nearly all (94.5%) children received
complementary feeding at least three times a day and about 63%
were fed by their mothers (Table III).

No significant association was observed between feeding
practices and nutritional status of infants, but the prevalence of
underweight and stunting was higher among infants who had not
received colostrum as compared to infants who received colostrums
(Table IV). The time of initiation of breastfeeding and age at
complementary feeding was not associated with nutritional status
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TABLE I. Sociodemographic factors of study subjects

Factor n (%)

Age group of children (months)
0–11 351 (43.6)
12–23 287 (35.6)
24–35 167 (20.8)

Gender
Boys 394 (48.9)
Girls 411 (51.1)

Community
Scheduled castes and scheduled tribes 265 (32.9)
Other backward classes 429 (53.3)
Others 111 (13.8)

Type of family
Nuclear 516 (64.1)
Joint 289 (35.9)

Type of house
Kutcha 59 (7.3)
Semi-pucca 635 (78.9)
Pucca 111 (13.8)

Literacy status of father
Illiterate 340 (42.8)
Class 1–5 90 (11.3)
Class 6–10 95 (11.9)
Intermediate and above 270 (34.0)

Literacy status of mother
Illiterate 493 (61.5)
Class 1–5 84 (10.5)
Class 6–10 192 (24.0)
Intermediate and above 32 (4.0)

Occupation of father
Labour 404 (50.8)
Agriculture 222 (27.9)
Service 44 (5.5)
Business 96 (12.2)
Others 29 (3.6)

Occupation of mother
Labour 398 (49.7)
Agriculture 113 (14.1)
Housewife 256 (32.0)
Others (artisan, tailor) 34 (4.2)

Sanitary latrine
Present and using 205 (25.4)
Absent 600 (74.6)

Source of drinking water
Wells 345 (42.8)
Tap 460 (57.2)

Place of delivery (for children <12 months of age) 
Home 103 (29.3)
Hospital 248 (70.7)

TABLE II. Breastfeeding practices among mothers of children <12
months of age (n=351)

Feeding practices Per cent

Pre-lacteal feeding 44.7

Type of pre-lacteal feed 
Honey 25.1
Glucose water 9.7
Cow/buffalo 7.1
Others 1.1

Colostrum feeding 84.9

Reason for not giving colostrum
Elders’ advice 10.3
Not good for health 1.4
Child could not suck 1.4
Difficult to digest 0.6
Others 1.4

Time of start of breastfeeding (hours)
<1 22
1–3 22
4–12 13
13–24 7
>24 36

Duration of exclusive breastfeeding (months)
1 99.4
2 94.9
3 85.5
4 83.1
5 45.7
6 41.4

of infants. Prevalence of stunting and wasting was higher among
children who were exclusively breastfed than those who received
complementary feeding or who were totally weaned, but this
difference was not statistically significant.

EBF was stopped in 40 children at 4–5 months and in 45
children at 5–6 months. The median duration of EBF was 5.5
months (Fig. 1). Also there was an increasing trend to stop EBF
and initiate complementary feeding at 6–7 months and 8–9
months’ interval.

Child care and hygienic practices of children <36 months old
About 61% of mothers were looking after their children, while
23% of mothers-in-law looked after the children. Most mothers
(89%–93%) cleaned their hands before feeding while 56%–63%
used soap or detergent to wash their hands after defeacation. Only
33% of children 6–36 months of age were participating in the
Integrated Child Development Scheme (ICDS) supplementary
feeding programme.

Logistic regression analysis showed that timely initiation of

MESHRAM et al. : FEEDING PRACTICES OF INFANTS IN ANDHRA PRADESH

Duration of exclusive breastfeeding (months)

C
um

ul
at

iv
e 

su
rv

iv
al

1.0

0.8

0.6

0.4

0.2

0.0

0 2 4 6 8 10

FIG 1. Life table analysis of duration of exclusive breastfeeding
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nutritional, metabolic and psychological needs of the baby. EBF
is a feasible strategy especially in low-income countries, as it
reduces the risk of infant mortality and morbidity, especially from
infections.13,14 Although breastfeeding is universal in India, the
rates of early initiation of breastfeeding and EBF up to 6 months
are low.

The Government of India recommends starting breastfeeding
immediately after childbirth, preferably within an hour. However,
only 22% of infants received breastfeeding within one hour and
more than one-third (35.8%) received breastfeeding after 24
hours of delivery. The National Family Health Survey15 also
reported similar findings for Andhra Pradesh and India. A delay
in starting breastfeeding (i.e. after 12 hours of delivery) may be the
reason for high pre-lacteal use (45%); a finding akin to that of
other researchers.16 The use of pre-lacteals such as honey and cow/
buffalo milk have been reported in other studies too.17,18 The
literacy status of mothers was significantly associated with pre-
lacteal use as has been observed in a national survey.15 The higher
rates of colostrum feeding observed by us were similar to the
findings of Galhotra et al.,17 while others have reported lower
rates of colostrum feeding.19–21

We did not observe any significant association between
breastfeeding practices and nutritional status of the infant. This

TABLE III. Current child feeding and hygienic practices of children
0–36 months of age

Feeding practices Age (in months)

0–5 6–11 12–36
(n=160) (n=191) (n=454)

Current feeding practice
Only breast milk 81.3 9.4 0.0
Breast milk and water 7.5 6.8 0.0
Breastfeeding and complementary feeding 9.4 82.2 80.6
Completely weaned 1.8 1.6 19.4

Age at start of complementary feeding (months)
<6 11.2 25.6 25.0
6–9 0.0 58.2 68.0
Not started 88.8 16.2 0.0

Type of complementary food*
Cow/buffalo milk 5.6 43.5 65.2
Commercial baby food 6.3 22.0 4.2
Homemade semi-solid/solid 0.3 23.1 5.7
Adult food 0.0 54.5 95.6

Food items included in homemade complementary food*
Cereals and millets 3.3 96.7 98.5
Milk and milk products 9.8 90.2 92.3
Fruits 4.1 95.9 95.4
Pulses and legumes 1.1 98.9 95.4
Green leafy vegetables 0.0 100 85.7

Frequency of feeding (per day)
<3 8.0 79.6 94.5
>3 3.2 4.2 5.5
Still breastfeeding 88.8 16.2 0.0

Mode of feeding
By spoon 55.6 29.4 3.5
By hand 27.8 68.8 62.8
Self by hand/spoon 0.0 0.6 33.7
Washing of mothers’ hands before feeding 89.4 91.1 93.4
Washing of hands with soap after defecation 60.6 62.8 56.6
Washing of child’s hands with soap 50.0 65.2 82.1

before feeding

* Multiple responses

TABLE IV. Undernutrition in relation to feeding and hygiene
practices among children <12 months of age

Practice n Under- Stunting Wasting
weight

Pre-lacteal feeding 
Yes 157 29.3 14.0 20.4
No 194 27.3 16.0 19.6
p value 0.68 0.60 0.85

Colostrum feeding
Yes 298 27.5 13.8 19.5
No 51 31.4 21.6 19.6
p value 0.46 0.09 0.59

Time of initiation of breastfeeding (hours)
<1 77 31.2 13.0 22.1
1–24 146 23.3 15.1 18.5
>24 126 31.7 15.9 19.0
p value 0.23 0.85 0.80

Type of feeding (0–5 months)
Breastfeeding only 130 23.8 13.1 22.3
Breastfeeding and complementary 30 23.3 13.3 26.7

feeding (including water)
p value 0.95 0.97 0.61

Type of feeding (6–11 months)
Breastfeeding only 31 25.8 19.4 19.4
Breastfeeding and complementary 160 33.1 16.3 16.9

feeding
p value 0.71 0.65 0.69

Age (in months) of complementary feeding (6–11 months children)
6 48 37.5 16.7 18.8
7–11 63 36.5 20.6 14.3
<6 49 24.5 10.2 18.4
Still breastfed 31 25.8 19.4 19.4
p value 0.38 0.50 0.89

Hand-washing practices of mothers with soap/detergent before feeding
Yes 217 17.5 6.9 4.1
No 134 26.1 16.4 9.7
p value — 0.05 0.005 0.03

breastfeeding was significantly more likely among children
belonging to SC and ST communities (OR 0.27, 95% CI 0.10–
0.76). Children living in joint families were significantly (OR
1.89, CI 1.06–3.39) less likely to receive timely breastfeeding
than children from nuclear families as was the case with children
whose household wealth index was the least (OR 2.27, CI 1.00–
5.16; Table V). Timely complementary feeding was significantly
associated with community and delivery practices. Children
belonging to SC and ST communities were significantly (OR 0.24,
CI 0.11–0.54) more likely to have timely complementary feeding
while it was less likely among children delivered by auxiliary
nurse midwives/lady health visitors/traditional birth attendants
than children delivered by doctors (OR 3.25, CI 1.09–9.68).

EBF up to 6 months of age was also significantly associated
with community and delivery practices—children belonging to
SC and ST communities were significantly (OR 0.24, CI 0.08–
0.76) more likely to receive EBF for 6 months while children
delivered by auxiliary nurse midwives/lady health visitors/
traditional birth attendants were significantly less likely to receive
EBF (OR 6.65, CI 1.00–44.32) than children delivered by doctors.

DISCUSSION
Breastfeeding is the best method of infant feeding to meet the
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may be due to a small sample size. However, other authors have
observed a significant association between breastfeeding practices
and nutritional status of the infant. Kumar et al.22 observed that
initiation of breastfeeding after 6 hours of birth, deprivation from
colostrum and improper complementary feeding were significantly
associated with underweight, but not with stunting and wasting.
Panpanich et al.23 also observed a higher prevalence of
undernutrition among EBF children and partial/non-breastfed
children 7–12 months of age. Prevalence of undernutrition was
significantly (p<0.05) more among children whose mothers were
not using soap/detergent before feeding the child.

The mean duration of EBF using the survival analysis was 5.5
months which is similar to that previously reported24 but is higher
than the national average of 2 months.15 EBF during the first 6
months (41%) observed by us was similar to the NFHS finding.15

A few other studies have reported lower rates of EBF.16,25 A study
done in Rajkot found higher rates of EBF up to 6 months of age.26

Timely initiation of complementary feeding (6–9 months) was
observed in about 58% of infants, similar to the results of
Narayanan et al.27 According to the report of the Breastfeeding
Promotion Network of India, 48% of mothers initiate
complementary feeding during 6–9 months.28 Continuation of
breastfeeding beyond one year was also high (81%).

Logistic regression analysis showed that community, type of
family and household’s wealth index were important determinants
for timely initiation of breastfeeding. Also, it was higher among
children belonging to the SC and ST communities and was lower
among children living in joint families and with the lowest wealth
index. Although place of delivery was not found to be associated

with early initiation of breastfeeding in the present study, Haggerty
et al.29 observed that  early initiation of breastfeeding was positively
associated with deliveries involving traditional birth attendants
and negatively associated with delivery in a private hospital or
clinic. Influence of maternal education on timely initiation of
breastfeeding was not observed in our study although it is an
important determinant. EBF for 6 months was higher among
children belonging to SC and ST communities and lower among
children whose delivery was conducted at home by untrained
dais, auxiliary nurse midviwes (ANM) or lady health visitors
(LHV). Maternal education and women’s employment were two
major determinants described by most of the reviews as being
associated with EBF. Agampodi et al.30 observed the influence of
education and employment of the mother on breastfeeding. Mothers
not working outside the home were significantly more likely to
practise EBF. A study in the USA showed that the duration of EBF
was positively associated with an unemployed mother and lower
socioeconomic status of mothers. We did not find any association
between literacy and socioeconomic status of mother, and EBF.7

In many less-industrialized countries, women with more formal
schooling are less likely to practise EBF.29 Unlike other studies,
our findings do not provide convincing evidence that social class
and maternal education affect EBF. This may be due to other
factors such as lack of awareness and counselling of mothers
regarding EBF. Therefore, further studies are needed to clarify the
relationship between maternal employment, maternal education,
socioeconomic status of the family and EBF, and other feeding
practices. Timely complementary feeding was also observed to be
more prevalent among children belonging to SC and ST

TABLE V. Logistic regression model of sociodemographic variables and feeding practices among children
<12 months of age

Feeding practice Sociodemographic factor OR 95% CI p value

Timely initiation of breastfeeding Community
Scheduled castes and scheduled tribes 0.27 0.10–0.76 0.01*
Other backward classes 0.42 0.16–1.12
Others 1.0
Type of family
Nuclear 1.0
Joint 1.89 1.06–3.39 0.03*
Wealth index
Lowest 2.27 1.00–5.16 0.001
Middle 1.42 0.69–2.91
Highest 1.0

Exclusive breastfeeding Community
Scheduled castes and scheduled tribes 0.24 0.08–0.76 0.03*
Other backward classes 0.54 0.25–1.41
Others 1.0
Delivery conducted by
Untrained dais 6.65 1.00–44.32 0.05*
ANM/LHV/TBA 1.70 0.53–5.41
Doctor 1.0

Timely complementary feeding Community
Scheduled castes and scheduled tribes 0.24 0.11–0.54 0.01*
Other backward classes 0.44 0.21–0.92 0.03*
Others 1.0
Delivery conducted by
Untrained dais 3.14 0.81–12.22
ANM/LHV/TBA 3.25 1.09–9.68 0.02*
Doctor 1.0

ANM/LHV/TBA auxiliary nurse midwives/lady health visitor/traditional birth attendant
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communities and less prevalent among children whose delivery
was conducted at home by untrained dais or ANM/LHV. Although
household wealth index was not associated with timely
complementary feeding practices, some authors have observed
significant association with socioeconomic status and standard of
living index and per capita income.31,32 Further studies will be
needed to clarify this aspect too.

Limitations
Our study was cross-sectional and hence certain biases arise. Most
risk factors were obtained from the mother as there was no other
means of obtaining that information, and as such could have been
subject to recall bias. However, the outcome was measured
prospectively by trained investigators and hence maternal recall
bias is less likely to have affected the observed associations. Some
of the previously reported associations were not observed by us
and this may be because of a small sample size. Inter-reliability
was assessed by periodic check-up of height and weight and other
measurable variables by the scientific staff of our institution to
ensure quality of data. Birth date was obtained from AWC
records, antenatal cards or hospital discharge cards.

Conclusion
The findings of our study indicate that breastfeeding practices and
timely complementary feeding practices in general were suboptimal
as timely start of breastfeeding and EBF for 6 month are low.
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